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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

2. Claims 1-5, 7, 8, 9, 12, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sato et al (USPat. 5,861,601) in view of Otsubo et al (USPat. 4,985,109). Sato teaches a 
plasma processing apparatus (Figure 2) including: 

i. A processing chamber (3, Figure 2) 

ii. A microwave (6, Figure 2) slot radiating antenna / radiating surface (41, Figure 2; column 
9, lines 6-30) 

iii. A plate-shaped dielectric body (4, Figure 2; column 4, lines 25-35) 

iv. A distance "D" between the microwave radiating antenna surface (41, Figure 2; column 
9, lines 6-30) and a surface of the dielectric body (4, Figure 2; column 4, lines 25-35) is 
shown by Sato et al in Figure 2 

v. Sato et al teaches a dielectric plate as discussed above 

vi. Sato further teaches the plasma (column 3; lines 58-67) is formed between the plasma 
exciting surface (4; Figure 2 - the lower surface of the dielectric body) and the object 
(10; Figure 2) to be processed - claim 1 
Sato does not teach a specific thickness "d" for his dielectric plate. Sato does not teach a slot 
antenna where a part of the number of slots is closed. Sato does not teach forming a standing 
wave microwave between his microwave radiating surface (41 ; Figure 2) and his plasma exciting 
surface (4; Figure 2 - the lower surface of the dielectric body). Sato further does not teach 
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relative spacing (Applicant's "D") between Sato's plate-shaped dielectric body (4, Figure 2; 

column 4, lines 25-35) and Sato's plasma radiating surface (41; Figure 2). 

Otsubo teaches a concentric slot antenna (Figure 2) in a microwave plasma reactor (Figure 1) 

having a number of slots (5a) formed and distributed in the microwave radiating surface where a 
part of the number of slots can be closed (column 7, lines 3-15). Otsubo further teaches a 
standing wave (column 19, lines 31-37) microwave between his microwave radiating surface (5; 
Figure 13) and his plasma exciting surface (4; Figure 13 - the lower surface of the quartz plate) - 
".. .the standing wave of the microwaves is generated between the slot plate 5 and the stage 7 ". 
Otsubo further teaches identical means (5, 5a, 4; Figures 1,2; column 7, lines 3-15; column 19, 
lines 31-37) to delimit propagation of Otsubo's standing waves as taught by Applicant's 
specification (page 19, lines 14-23): 

tt 

That is, for the purpose of forming a favorable standing wave in the region between the lower 
surface of the radial line slot antenna 6 and the plasma exciting surface to generate a high density 
plasma in the processing cavity 3, the distance D between the lower surface of the radial line slot 
antenna 6 and the lower surface the dielectric plate which represented with the wavelength of the 
microwave being a distance unit , has only to satisfy the inequality 
0.7n/4 1.3n/4 (n being a natural number ). 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
for Sato to optimize the thickness of the dielectric plate, and for Sato to use Otsubo's slot 
antenna during standing wave microwave propagation. 
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Motivation for Sato to optimize the thickness of the dielectric plate is for optimizing the space 
"between the slot antenna and the quartz window 4 through which the microwaves pass so that 
the microwaves emitted from the slot antenna have room to expand" (column 9, lines 6-30) as 
taught by Otsubo, further, motivation for Sato to use Otsubo's slot antenna under standing wave 
microwave propagation is for "easy" plasma generation as taught by Otsubo (column 19, lines 
35-40). 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato et al (USPat. 
5,861,601) and Otsubo et al (USPat. 4,985,109) in view of Tsuchihashi, Masaaki et al (USPat. 
6,109,208). Sato and Otsubo are discussed above. Sato and Otsubo do not teach plural slots of 
the microwave radiating antenna where the plural slots in the peripheral direction are closed. 
Tsuchihashi teaches a similar microwave plasma generating device (Figure 20, 21; column 11, 
lines 37-49) including plural slots ("slits" 6a-d, lOa-d) in the peripheral direction of the shutter 
antenna (26) where portions of the slots ("slits" 6a-d) in the peripheral direction can be opened 
("A" direction; Figure 20) or closed (counter to "A" direction; Figure 20). 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to replace Sato and Otsubo's microwave radiating antenna with Tsuchihashi's shutter antenna 
where portions of the slots in the peripheral direction can be opened or closed as taught by 
Tsuchihashi, and for Sato to optimize the thickness of the dielectric plate. 
Motivation to replace Sato and Otsubo's microwave radiating antenna with Tsuchihashi's shutter 
antenna where portions of the slots in the peripheral direction can be opened or closed as taught 
by Tsuchihashi is for distributing microwaves as taught by Tsuchihashi (column 11, lines 37-49), 
further, motivation for Sato to optimize the thickness of the dielectric plate is for optimizing the 
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space "between the slot antenna and the quartz window 4 through which the microwaves pass so 
that the microwaves emitted from the slot antenna have room to expand" (column 9, lines 6-30) 
4. Claim 14 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Sato et al (USPat. 
5,861,601) and Otsubo et al (USPat. 4,985,109) in view of Tsuchihashi, Masaaki et al (USPat. 
6,109,208). Sato and Otsubo are discussed above. Sato and Otsubo do not teach plural slots of 
the microwave radiating antenna where the plural slots in the peripheral direction are closed. 
Tsuchihashi teaches a similar microwave plasma generating device (Figure 20, 21; column 11, 
lines 37-49) including plural slots ("slits" 6a-d, lOa-d) in the peripheral direction of the shutter 
antenna (26) where portions of the slots ("slits" 6a-d) in the peripheral direction can be opened 
("A" direction; Figure 20) or closed (counter to "A" direction; Figure 20). 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to replace Sato and Otsubo's microwave radiating antenna with Tsuchihashi's shutter antenna 
where portions of the slots in the peripheral direction can be opened or closed as taught by 
Tsuchihashi. 

Motivation to replace Sato and Otsubo's microwave radiating antenna with Tsuchihashi's shutter 
antenna where portions of the slots in the peripheral direction can be opened or closed as taught 
by Tsuchihashi is for distributing microwaves as taught by Tsuchihashi (column 1 1, lines 37-49). 
5. Claims 16-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato et al 
(USPat. 5,861,601) in view of Otsubo et al (USPat. 4,985,109). Sato is discussed above. Sato 
further teaches a plasma processing apparatus (Figure 2) including a microwave (6, Figure 2) 
radial line (41; Figure 3) slot radiating antenna / radiating surface (41, Figure 2; column 9, lines 
6-30) 
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Sato does not teach a specific thickness "d" for his dielectric plate. Sato does not teach a slot 
antenna where a part of the number of slots is closed. Sato does not teach forming a standing 
wave microwave between his microwave radiating surface (41; Figure 2) and his plasma exciting 
surface (4; Figure 2 - the lower surface of the dielectric body). Sato further does not teach 
relative spacing (Applicant's "D") between Sato's plate-shaped dielectric body (4, Figure 2; 
column 4, lines 25-35) and Sato's plasma radiating surface (41; Figure 2). 
Otsubo teaches a slot antenna (Figure 2) in a microwave plasma reactor (Figure 1) having a 
number of slots (5a) formed and distributed in the microwave radiating surface where a part of 
the number of slots can be closed (column 7, lines 3-15). Otsubo further teaches a standing wave 
(column 19, lines 31-37) microwave between his microwave radiating surface (5; Figure 13) and 
his plasma exciting surface (4; Figure 13 - the lower surface of the quartz plate) - "...the 
standing wave of the microwaves is generated between the slot plate 5 and the stage 7 ". 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
for Sato to optimize the thickness of the dielectric plate, and for Sato to use Otsubo's slot 
antenna, with Sato's radial line slot configuration, during standing wave microwave propagation. 
Motivation for Sato to optimize the thickness of the dielectric plate is for optimizing the space 
"between the slot antenna and the quartz window 4 through which the microwaves pass so that 
the microwaves emitted from the slot antenna have room to expand" (column 9, lines 6-30) as 
taught by Otsubo, further, motivation for Sato to use Otsubo's slot antenna, with Sato's radial 
line slot configuration, under standing wave microwave propagation is for "easy" plasma 
generation as taught by Otsubo (column 19, lines 35-40) and circular TE, microwave generation 
for uniform and high density plasmas as taught by Sato (column 9, lines 7-30) . 
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Response to Arguments 

6. Applicant's arguments filed September 8, 2004 have been fully considered but they are 
not persuasive. 

7. Applicant states that Otsubo does not teach "a standing wave of a microwave is formed 
between the microwave radiating surface of the antenna and a lower surface of a quartz plate by 
determining the distance there between based on the wavelength of the microwave, as defined by 
the claimed invention." because the Examiner used the term "delimit propagation". It is 
reasserted by the Examiner that Otsubo's capacity to establish a standing wave is very well 
established according to Otsubo: 

"Otsubo further teaches a standing wave (column 19, lines 31-37) microwave between his 
microwave radiating surface (5; Figure 13) and his plasma exciting surface (4; Figure 13 - the 
lower surface of the quartz plate) - "...the standing wave of the microwaves is generated 
between the slot plate 5 and the stage 7 "." That Otsubo is silent with respect to the relative 
positions and/or thickness of Otsubo's microwave radiating surface (5; Figure 13) and his plasma 
exciting surface (4; Figure 13 - the lower surface of the quartz plate) based on the wavelength of 
the microwave is recognized. However, the Examiner believes that said relative positions and/or 
thickness of Otsubo's microwave radiating surface and Otsubo's plasma exciting surface that 
sustain Otsubo's standing wave is an optimizable quantity as taught by Otsubo: Motivation for 
Sato to optimize the thickness of the dielectric plate is for optimizing the space "between the slot 
antenna and the quartz window 4 through which the microwaves pass so that the microwaves 
emitted from the slot antenna have room to expand" (column 9, lines 6-30) as taught by Otsubo". 
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It was cited that Otsubo teaches identical means (5, 5a, 4; Figures 1,2; column 7, lines 3-15; 
column 19, lines 31-37) to delimit propagation of Otsubo's standing waves including the 
capability that Otsubo's standing waves not enter Otsubo's plasma. Specifically, Applicant 
accomplishes said task as stated by Applicant's specification (page 19, lines 14-23): 

That is, for the purpose of forming a favorable standing wave in the region between the lower 
surface of the radial line slot antenna 6 and the plasma exciting surface to generate a high density 
plasma in the processing cavity 3, the distance D between the lower surface of the radial line slot 
antenna 6 and the lower surface t he dielect ri c p late which represented with the wavelength of the. 
microwave being a distance unit . has on l y to satisfy the inequality 0.7n/4 <D<: 1 .3n/4 (n bein? a 
natural number ) . 

it 

As a result, Applicant's optimizable distance "D" controls the extent to which standing waves 
are propagated including delimiting the standing waves before they reach Applicant's plasma. As 
stated above, Otsubo teaches identical means and the Examiner believes that said relative 
positions and/or thickness of Otsubo's microwave radiating surface and Otsubo's plasma 
exciting surface that sustain Otsubo's standing wave is an optimizable quantity as taught by 
Otsubo. Further, it is well established that changes in apparatus dimensions are within the level 
of ordinary skill in the art.(Gardner v. TEC Systems, Inc. , 725 F.2d 1338, 220 USPQ 777 (Fed. 
Cir. 1984), cert, denied , 469 U.S. 830, 225 USPQ 232 (1984); In re Rose , 220 F.2d 459, 105 
USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976); See 
MPEP 2144.04). Additionally, it is well established that the rearrangement of parts is considered 
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obvious to those of ordinary skill (In re Japikse , 181 F.2d 1019, 86 USPQ 70 (CCPA 1950); In 
re Kuhle , 526 F.2d 553, 188 USPQ 7 (CCPA 1975); Ex parte Chicago Rawhide Manufacturing 
Co. , 223 USPQ 351, 353 (Bd. Pat. App. & Inter, 1984).; MPEP 2144.04) 

8. Applicant states that none of the prior art teach a radial line slot antenna as "line-shaped 
slots.". In response, the Examiner directs Applicant's attention to Sato's slot antenna (41, Figure 
2; column 9, lines 6-30) which has "line-shaped" slots 41. Only the ends of Sato's slots are "arc- 
shaped" as suggested by Applicant. 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (571) 
272.1442. The examiner can normally be reached on a Monday through Thursday schedule from 
8am through 7pm. The official fax phone number for the 1763 art unit is (703) 872-9306. Any 
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Inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the 
examiner can not be reached please contact the examiner's supervisor, Gregory L. Mills, at (571) 



272-1439. 




